Background: Researchers have theorized that adolescents high in sensation seeking are particularly sensitive to positive reinforcement and the rewarding outcomes of alcohol use, and thus that the personality vulnerability is a direct causal risk factor for alcohol use. In contrast, the routine activity perspective theorizes that part of the effect of sensation seeking on alcohol use goes through the propensity that sensation seekers have towards unstructured socializing with peers. The study tests a model with indirect and direct paths from sensation seeking and participation in unstructured peer socialization to adolescent alcohol use. Methods: Cross-sectional data were collected from 360 students in a state-secular Jewish high school (10th to 12th grade) in the center region of Israel. The sample was equally divided between boys (51.9%) and girls (48.1%), respondents' age ranged from 15 to 17 years (mean = 16.02 ± 0.85). Structural equation modeling was used to test the direct and indirect paths. Results: While sensation seeking had a significant direct path to adolescent alcohol use, part of the association was mediated by unstructured socializing with peers. The mediated paths were similar for boys and girls alike. Conclusions: Sensation seeking is primarily biologically determined and prevention efforts are unlikely to modify this personality vulnerability. The results of this study suggest that a promising prevention avenue is to modify extracurricular participation patterns of vulnerable adolescents.
INTRODUCTION
Adolescence is an important period for the onset and escalated use of alcohol. Heavy and frequent use of alcohol among adolescents may contribute to a range of adverse effects, such as poor academic achievement, injuries and violence, sexual risk behavior and later alcoholism and early mortality (Duncan et al., 1997; Hingson et al., 2000; Bonomo et al., 2001; Cooper, 2006; Boden and Fergusson, 2011; McCambridge et al., 2011; Danielsson et al., 2012) . Identifying factors that may contribute to adolescent alcohol use and creating approaches to reduce this use is an important goal for public health policy and research. After school and community prevention strategies have been identified as particularly useful approaches (D'Amico et al., 2009 (D'Amico et al., , 2012 ), yet few after school community prevention programs have been developed (D'Amico et al., 2012) and the effects of extant adolescent alcohol prevention strategies are typically small and short lived (Botvin and Griffin, 2007) . In order to develop more successful alcohol use prevention programs in school and community settings there is a need for a comprehensive understanding of modifıable factors that influence adolescent alcohol use.
One area that has shown much promise with respect to understanding individual differences in susceptibility to adolescent alcohol use focuses on sensation seeking. Sensation seeking is a personality trait defined as attraction to 'varied, novel, complex, and intense sensations and experiences and the willingness to take physical, social, legal and financial risks for the sake of such experience' (Zuckerman, 1994) . It is well established in the literature that high sensation seeking adolescents are at particularly high risk of use and abuse of alcohol and other substances (Conrod et al., 1997; Milich et al., 2000; Comeau et al., 2001; Romer et al., 2010) . Researchers have theorized that adolescents high in sensation seeking are particularly sensitive to positive reinforcement and the rewarding outcomes of alcohol use, and thus that the personality vulnerability is a direct causal risk factor for the use of alcohol (Woicik et al., 2009) . It is, however, possible that rather than having a direct effect on alcohol use, sensation seeking will affect extracurricular activity patterns which in turn may mediate the relationship between personality and adolescent alcohol use. According to the routine activity perspective (Osgood et al., 1996) adolescents who spend more time in unstructured activities with peers (e.g. hanging out, going to a party, spending time at friend's house) are at particularly high risk for alcohol and other substance use. The routine activity perspective theorizes a few mechanisms through which unstructured activities provide ample opportunity for involvement in alcohol use. First, unstructured social activities often occurs outside the home, school or community organization setting where authoritative figures are typically present. Unstructured activities thus entail reduced adult monitoring of adolescent's behavior and social affiliates (Osgood et al., 1996) . Adult monitoring has been shown to be a protective factor of adolescent alcohol use (Fergus and Zimmerman, 2004) . Second, lack of structure leaves ample time for alcohol use (Osgood et al., 1996) . Third, unstructured leisure activities may be overrepresented by deviant and older adolescents (Osgood et al., 1996; Mahoney and Stattin, 2000) . As the proportion of older and deviant peers increases, the likelihood of exposure to substance use increases, which in turn increases risk of alcohol use (Bauman and Ennett, 1994) . In fact, research has shown that participation in unstructured activities is a risk factor for adolescent alcohol use and abuse (Eccles et al., 2003; Trainor et al., 2010; Wilson et al., 2010) .
Although all adolescents to some degree engage in some sort of unstructured activities, it is possible that adolescents high in sensation seeking are particularly likely to be involved in unstructured activities because of their impulsiveness and need for excitement that makes spontaneous, self-initiated and unsupervised activities especially appealing. We know of no study that has focused on routine unstructured activities and sensation seeking in particular. However, previous research suggests that sensation seeking triggers specific social activity patterns: sensation seeking adolescents are particularly likely to report high levels of participation in extracurricular activity in general (Roberti, 2004) and participation in relatively high-risk activities (e.g. surfing, skating, rock climbing) in particular (Diehem and Armatas, 2004; Wood et al., 2013; Thomson and Carlson, 2014) . Many high risk activities tend to be unstructured in that they are spontaneous, the activities are not highly scripted, nor are they supervised by authoritative figures (Eccles et al., 2003) .
THE CURRENT STUDY
If we jointly consider the above-mentioned literature we can expect that adolescents with high levels of sensation seeking are particularly likely to get involved in unstructured activities and that involvement in these extracurricular activities are in turn likely to increase risk for alcohol use among these vulnerable adolescents. It is therefore possible that rather than functioning as a direct causal effect, sensation seeking increases risk of alcohol use through its effect on extracurricular participation patterns. The present study tests a model with indirect and direct paths from sensation seeking and participation in unstructured peer socialization to adolescent alcohol use. Testing these direct and indirect paths are critically important for prevention science. Indeed, sensation seeking is primarily biologically determined and prevention efforts are unlikely to modify this personality vulnerability. Prevention efforts may, however, be able to modify extracurricular participation patterns of adolescents and in this way reduce the risk of alcohol use among the most vulnerable youth.
METHODS

Data collection
Approvals by Haifa University's Department of Social Welfare and Health Sciences and the Israeli Ministry of Education ethics committees were obtained. After obtaining approval by the head administrator of the school, recruitment announcements were given to teachers to be read to class. Parent/guardian/participant passive consent forms were distributed to interested students by teachers. The research assistant distributed anonymous questionnaires in classrooms during school hours. Data were collected from 360 students in an Israeli state-secular Jewish high school (10th to 12th grade) in the center region of Israel. All classrooms in the school were sampled. The sample was equally divided between boys (51.5%) and girls (48.5%), respondents' age ranged from 15 to 18 years (mean = 16.02 ± 0.85).
Measures
Sensation seeking Three items were adopted from the sensation seeking subscale of the Substance Use Risk Profile Scale (SURPS) (Woicik et al., 2009) . The SURPS has shown good internal consistency, test-retest reliability, as well as concurrent and predictive validity with respect to identifying future substance misuse in a sample of young binge-drinking adults (Woicik et al., 2009) and in adolescent samples (Krank et al., 2011; Castellanos-Ryan et al., 2013) . Adolescents were asked to indicate the extent to which they agree with three statements about themselves by selecting one of four response options (strongly disagree [1], disagree [2], agree [3], strongly agree [4]); 'I would like to skydive', 'I am interested in experience for its own sake even if it is illegal', 'I like doing things that frighten me a little'. Responses to these items were used as indicators of a latent sensation seeking variable. These items had a reliability of 0.70.
Unstructured socializing with peers
Adolescents were asked how often they participated in any of the following unstructured activities: partying, hanging out and going to friends' home. Answer categories were answered on a 7 point scale (1 = once in four months; 2 = twice in four months; 3 = once a month; 4 = 2-3 times a month; 5 = once a week; 6 = twice a week; 7 = once a day or more). Responses to these items were used as indicators of a latent unstructured socialization variable. The items had a reliability of 0.70.
Alcohol use
Alcohol use was measured based on two items. The first measured the frequency of alcohol consumption during the last month (0 = never -7 = 30 times or more). The second measured the lifetime frequency the respondents reported being drunk (0 = never, 5 = 10 time or more). The items had an alpha of 0.60 and were used as indicators of a latent variable indicating a tendency toward risky alcohol use.
Covariates
Gender and age were entered as covariates.
Statistical analyses
To test our hypotheses we used Structural Equation Modeling (SEM) that tested the direct path from sensation seeking to alcohol use and the indirect path from sensation seeking to alcohol use through unstructured socializing with peers. Models were tested using AMOS in SPSS (SPSS, 2010) . Mediated effects were estimated using the product of coefficients method (MacKinnon, 2008) involving multiplication of regression coefficients for the regression of the mediator on the independent variable (a path) and for the regression of the outcome on the mediator (b path) with the independent variable included in the model (c path). The product of a*b is considered to be the mediated effect (see Fig. 1 ). Mediation was tested by bootstrapping the sampling distribution of the indirect effect and obtaining its confidence interval. The analysis was based on 5000 bootstraps. To determine acceptable model fit we used the following guidelines: Comparative Fit Index (CFI) values greater than 0.95, Tucker-Lewis Index (TLI) values greater than 0.90, and Root Mean Square Error of Approximation (RMSEA) values less than 0.06 (Hu and Bentler, 1999) .
Sensitivity analyses
While the gender difference in alcohol use is clearly established in adults (Wilsnack et al., 2009) , it is not clear when this difference emerges. It has been found that boys are more likely to drink than girls although the gender gap has narrowed in recent years (Currie et al., 2008) . Indeed, there are girls who engage in heavy and persistent drinking, raising the question as to whether there are differences in the way in which personality and social factors may have different associations with drinking for girls (Marti et al., 2010) . To test this we conducted a multi-group SEM for males and females that first let all the paths in the mediation model be free to vary between girls and boys. We then used this model as a baseline for comparing the alternative multi-group mediation model where lambdas were constrained to be equal across genders. A comparison between these models enabled us to test whether the paths were different for girls than for boys.
It may also be possible that one of the three unstructured socialization items, namely 'partying', infers subtle criterion contamination (Anastasi, 1988) . Although the item does not mention drinking directly, the item content (i.e. partying) may co-occur frequently with alcohol consumption in drinkers but not in non-drinkers. Therefore, this item may differ between subgroups of adolescents and thus sensitivity analyses were conducted by running an identical model to the main model described above, with the only difference that the item 'partying' was excluded. Table 1 presents means, standard deviations and the rank-order correlations between the major study variables. The sample was almost equally divided between males and females (51.9% were males, 48.1% were females). Their age ranged from 15 to 17 (mean = 16.02 ± 0.85). In terms of alcohol use, 38.9% of the sample reported drinking alcohol last month and 42.5% reported getting drunk at least once in their lifetime.
RESULTS
The results of the SEM, presented in Table 2 , show that the factor loadings for the indicators of alcohol use, sensation seeking and unstructured socializing with peers were significant and acceptable in size (all loadings are >0.4). The SEM model revealed good fit indices: χ 2 (30) = 60.31, P = 0.001; CFI = 0.95; TLI = 0.93, RMSEA = 0.053. There was a significant direct path between sensation seeking and alcohol use (β = 0.12, P = 0.04). Adolescents with greater sensation seeking were more likely to report greater social participation (β = 0.21, P = 0.006). Moreover, adolescents with more frequent unstructured socializing with peers reported greater alcohol use (β = 0.16, P = 0.003) (see Fig. 1 , Table 2 ). The indirect path from sensation seeking to alcohol use through unstructured socializing with peers was significant (β = 0.043, P = 0.040, CI = 0.007-0.106). The total effect was 0.15 [0.12 + (0.21*0.16) = 0.15] and 23% of this total effect was explained by the indirect effect.
Sensitivity analyses
In order to examine potential gender differences, we tested a multigroup SEM. Results showed no significant gender differences in the direct and indirect paths. In addition, the model without the 'partying' indicator for unstructured socialization showed good fit (CFI = 0.95; TLI = 0.93, RMSEA = 0.06) and similar estimates to the model reported on above (results can be obtained upon request). 
DISCUSSION
Adolescence is a period of life with major developmental changes that place adolescents at high risk of alcohol use and abuse, which in turn has serious public health implications. It is necessary to identify underlying mechanisms that may be influenced in order to create successful adolescent alcohol intervention/prevention programs. The current study finds that part of the association that sensation seeking has to adolescent alcohol use is mediated by the propensity that sensation seekers have for being involved in unstructured socialization with peers. This finding echoes a previous study that found that reward drive (a personality trait closely related to sensation seeking) was indirectly associated with greater substance use through participation in physical-risk activities (Wood et al., 2013) . Indeed, physical-risk activities tend to be unstructured which, according to the routine activity perspective, may be the driving force for the elevated risk for substance use. Studies have also found that sensation seeking exerts indirect effects on adolescent substance use through peers; sensation seekers tend to be friends with adolescents with similar sensation seeking levels and the sensation seeking level of these peers has been found to mediate the relation between an individual's sensation seeking level and his/hers substance use (Donohew et al., 1999; Yanovitzky, 2005; Romer and Hennessy, 2007) . The current study does not directly examine social networks but the findings are suggestive of Note: SD = standard deviation. *P < 0.05, **P < 0.01, * **P < 0.001. Note: β is unstandardized estimate, SE is standard error. Β is standardized estimate. The first listed indicator was set as a reference variable for each latent term. similar mechanisms of associations. Indeed, peer social networks are primarily formed from 'foci of activities' or social, psychological, legal or physical entities around which joint activity is organized (Feld, 1981) . Along with school attendance, extracurricular activities are adolescents' main foci of activity, and may therefore drive the development of friendships; the more extracurricular activities adolescents share and the more repeated encounters the activities encourage, the more likelihood there is for peer group formation. Based on this assertion, it is possible that one of the underlying mechanisms of how unstructured peer socialization mediate the relation between sensation seeking and adolescent alcohol use is through social networks. Indeed, it is possible that the social networks of high sensation seekers are formed through high level of participation in unstructured social activities and that involvement in these social networks puts adolescents at particular high risk of alcohol use. A direct examination of this is beyond the scope of the current study. Nevertheless, future studies that examine the direct and indirect paths between social networks, sensation seeking, unstructured socialization with peers and adolescent alcohol use is warranted.
The findings of the current study have important implications for prevention science. As a major influential factor for adolescent alcohol use, modifying extracurricular activity patterns is a promising, albeit not yet thoroughly explored, avenue for prevention efforts for adolescents with vulnerable personalities like sensation seeking (Latkin and Knowlton, 2015) . Vast amount of research efforts have so far found that sensation seeking is a driving force in the development of adolescent alcohol and other substance use problems. Since sensation seeking is biologically based (Elliot and Thrash, 2002) , intervention programs may not be able to change this vulnerability (Rowe, 1994) . As such, the knowledge of personality vulnerabilities may, in and of itself, not be extremely fruitful when developing adolescent substance use prevention programs. However, the current study suggests that when combined with an understanding of extracurricular activity patterns, one may be able to develop new avenues for prevention efforts. One novel path to better prevention programs is to create screening programs to identify high sensation seekers and provide them, their parents, teachers and youth leaders with knowledge and opportunities that facilitate the development of participation patterns that minimize their vulnerability towards alcohol use. More specifically, it may be particularly useful to try to gear sensation seeking adolescents towards structured activity patterns. Indeed, as noted elsewhere (Romer et al., 2010) , programs that provide experience with risky activities under structured conditions and authoritative supervision may be one way to satisfy some adolescents' need for sensation seeking while also protecting them from their own risky behavior. Research has shown that when adolescents with vulnerable personality traits participate in high-risk physical activities (e.g. high speed sports like water skiing) they are at exacerbated risk for substance use (Wood et al., 2013) . These activities tend to occur outside school contexts and without authoritative figures. It is possible that under different circumstances, where responsible authoritative figures are present, participation in such activities would fulfill the need for risk experiences among sensation seekers at the same time as the associated risk for alcohol use would wane. Furthermore, an avenue for prevention efforts could be to encourage engagement with structured activities that also stimulate the dopamine system, such as team sports. A multi-faceted substance use prevention program in Iceland provided families with pre-paid leisure time cards for youth to participate in formal, structured youth activities. The program was associated with significant declines in adolescent substance use (Sigfusdottir et al., 2009) . By and large, the current study strongly suggests that future research should test the efficacy of intervention programs that attempt to reduce the time spent in unstructured and unsupervised activities among sensation seekers by encouraging a variety of structured activities.
Limitations
The current study is based on a convenience sample and it is therefore not certain that results are representative of youth in Israel. Furthermore, data are cross-sectional and thus causal relations need to be confirmed in future longitudinal studies. Indeed, the current study was designed to be exploratory and provide the first initial knowledge which may inform future longitudinal and experimental studies. Additionally, self-reported alcohol use can be influenced by memory or motivational biases; however research has shown that youths' reports of alcohol and other drug use have validity and consistency (Bachman et al., 2011) .
CONCLUSIONS
Sensation seeking elevates the risk for alcohol use among adolescents. The present study suggests that adolescence with greater sensation seeking and greater unstructured socializing with peers are more prone to alcohol use. Since personality vulnerabilities are biologically based, prevention programs should consider intervening on other factors that may discourage alcohol use, such as unstructured social activities. Programs should screen for high sensation seeking, elevate the awareness among high sensation seekers of their vulnerability towards alcohol use, tailor structured social activities that will support their sensation seeking tendency in a positive manner that protects them from its risky negative outcomes.
